Multiple cutaneous masses developed in the perineum of a 14-year-old Saddlebred stallion over a period of approximately 5 years. Clinically, the masses ranged in size from 3-to 9-mm diameter and were not ulcerated, painful, or pruritic. Three of the masses were surgically excised and submitted for microscopic evaluation. The masses were dome shaped to nodular, located in the superficial dermis, and composed of haphazardly arranged bundles of plump spindle-shaped cells. The tumor cells immunoreacted with monoclonal antibodies directed against desmin, muscle-specific actin, and smooth muscle actin, confirming a smooth muscle origin. Multiple cutaneous leiomyomas have not been reported previously in horses.
. Perineum of a horse with multiple cutaneous leiomyomas.
Dermal tumors arising from smooth muscle are extremely rare in dogs and cats. 9, 18 Data reviewed from 1,000 cutaneous neoplasms from dogs in Australia and from 984 canine tumors in the USA failed to specifically identify any neoplasms as leiomyomas. 3, 7 In another review of 2,616 canine and feline skin tumors from the UK, the incidence of cutaneous leiomyomas was 0.88% and 0.33%, respectively. 2 Recently, solitary dermal leiomyosarcomas were described in 12 ferrets. 16 In dogs and cats, cutaneous leiomyomas are generally solitary and are believed to arise from arrector pili muscles (piloleiomyoma) or vascular smooth muscle (angioleiomyoma). Multiple piloleiomyomas have been reported in a Russian Blue cat, with the lesions occurring on the right side of the neck. 7 To the authors' knowledge, cutaneous leiomyomas have not been reported in domestic horses.
Over a period of approximately 5 years, multiple cutaneous growths developed in the perineum of a 14-year-old Saddlebred stallion. The masses were located within the superficial dermis, and they elevated the overlying, intact epidermis to form multiple, raised, cutaneous nodules ( Fig. 1 ). The masses ranged in size from 3 to 9 mm in diameter. Clinically, the masses were not ulcerated, painful, or pruritic and were restricted to the perineum. A total of approximately 12 masses were present. Three of the masses were excised for microscopic evaluation.
Sections of the cutaneous masses were cut at 3-m thickness and stained with hematoxylin and eosin (HE). Microscopically, the three masses were morphologically similar. There was focal expansion of the superficial dermis by a nodular accumulation of haphazardly arranged to interwoven bundles and short fascicles of plump, spindle-shaped cells (Fig. 2 ). The cells had abundant amounts of eosinophilic cytoplasm, and cellular borders were frequently discernible ( Fig. 3 ). Nuclei varied from elongate to cigar-shaped with blunt ends (Fig. 4 ). Mitotic figures were rarely observed. The bundles and fascicles of tumor cells were separated from the overlying epidermis by a thin Grenz zone.
Avidin-biotin-peroxidase complex method was used for immunohistochemical staining. Monoclonal antibodies directed against desmin a (clone 33), muscle-specific actin a (clone HHF35), and smooth muscle actin a (clone 1A4) served as primary antibodies. A polyclonal antibody directed against myoglobin a was also applied to the cutaneous masses. Desmin is an intermediate filament expressed by cells of smooth, skeletal, and cardiac muscle. Muscle-specific actin is a globular protein expressed by cells of smooth, skeletal, and cardiac muscle. Smooth muscle actin is a cytoskeletal protein expressed by smooth muscle cells and myoepithelial cells. Myoglobin occurs exclusively in skeletal and cardiac muscle. The tumor cells uniformly immunoreacted with antibodies directed against desmin (Fig. 5) , muscle-specific actin, and smooth muscle actin (Fig. 6) ; however, the tumor cells failed to stain with antibody directed against myoglobin.
The results of immunohistochemistry, coupled with the high degree of differentiation and rare numbers of mitotic figures, supported the diagnosis of a cutaneous leiomyoma.
In humans, the criteria for malignancy include a high degree of cellularity, pleomorphism, bizarre giant cells, and more than 2 mitoses per 10 high-power fields. 6 Based on the microscopic examination of these 3 masses, the exact site of origin of the leiomyomas could not be determined. In dogs and cats, it has been suggested that such growths typically arise from either arrector pili muscles (piloleiomyoma) or vascular smooth muscle (angioleiomyoma). Given the spatial association of the neoplasms to the surrounding and subjacent hair follicles, it is quite possible that the neoplasms arose from smooth muscle cells of the arrector pili muscles. An interesting histologic feature present in the multiple piloleiomyomas described in the cat was the pres- ence of a central region of osteoid metaplasia. 7 There was no evidence of metaplastic change in any of the masses in the present case.
In horses, leiomyomas are most commonly encountered in the gastrointestinal and reproductive tracts. Leiomyomas have been reported in the tunica albuginea, intestinal tract, and female reproductive tract. 4, 8, 9, 11, 12, 14, 15, 17 Disseminated leiomyomatosis has also been described in the peritoneal cavity. 10 In contrast, cutaneous leiomyomas were not identified in a review of cutaneous equine tumors 1 or a 10-year survey of equine neoplasia. 13 Cutaneous leiomyomas are also rare tumors in humans. The most common form, leiomyoma cutis (piloleiomyoma), originates from smooth muscle cells of the arrector pili muscles. This form is most common in young adults. Interestingly, a familial form of multiple cutaneous leiomyomas also exists in humans. 5 In affected individuals, the tumors may vary from a few lesions to greater than 5,000 cutaneous growths. The masses are frequently painful and occasionally pruritic. Recently, it has been suggested that familial multiple cutaneous leiomyomas of humans has an autosomal dominant inheritance with variable penetrance. 5 It is not known if cutaneous leiomyomas may be inherited in horses; however, it would be noteworthy in light of the breeding potential of this stallion. Six progeny are present on the farm of origin, with the oldest being 4 years of age. Currently, none of the offspring have cutaneous masses.
